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Sight Conservation* 


Eleanor Brown Merrill 





AUTHOR presents the history, activities, and co-operative aspects 
of the national program for prevention of blindness and saving 
sight. 











HE prevalence of blindness in the United States is not com- 

pletely disclosed by census data nor by other studies. The 
best estimates available, however, place the figure for the number 
of blind at somewhere between 200,000 and 250,000. Undoubtedly: 
the number of persons with seriously defective vision who are not 
blind is larger, and moderate or slight degrees of deviation from 
normal vision are quite common in the population at all ages and 
at all economic levels. Estimates of their prevalence by type and 
by degree cannot be made with any accuracy at the present time; 
experts find it difficult to define a “‘defect’’ in as much as the need 
for correction depends largely upon the individual’s tolerance or 
ability to adjust to a minor visual difficulty. 

The beginning of an organized campaign for prevention of blind- 
ness may be traced to a report made in 1907 by a special commis- 
sion! appointed by the governor of New York State to investigate 
the condition of the blind. Coming to the attention of certain 
public-spirited men and women, this report led to the formation in 
1908, under the auspices of the Russell Sage Foundation, of a New 
York State Committee for the Prevention of Blindness, fore- 
runner of a national committee the name of which later was 
changed to National Society for the Prevention of Blindness. The 
New York State Committee, functioning for a while as a standing 
committee of the national body, was later discontinued with 


* Reprinted by permission of the Russell Sage Foundation from Social Work Year 
Book 1945. 


1 Under the chairmanship of Dr. Park Lewis of Buffalo. 
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recognition that preventive activities had been incorporated 
as a definite responsibility of the New York State Commission 
for the Blind. 

Simultaneously, the formation of other state programs in the 
field of sight conservation proceeded haltingly and under varying 
auspices. Voluntary societies soon came into being in Illinois, 
Kentucky, and Maryland. At the same time there was a steadily 
increasing trend for such services to be centered under govern- 
mental departments. The latest count (as of July, 1944) shows one 
regional and six voluntary state’ societies for the prevention of 
blindness and 18 official state programs, the latter group function- 
ing through the administrative set-up of the state department of 
welfare or social security, health, or education, or as an independent 
state unit. Each of these societies and state programs is operating 
independently of the National Society for the Prevention of Blind- 
ness which has no branches but serves as a liaison agency, with a 
promotional and educational program dealing with every known 
aspect of sight conservation. 

In addition to the above-mentioned agencies, 20 state medical 
societies have appointed conservation of vision committees, and 
privately supported programs for prevention of blindness are func- 
tioning in 22 local communities. 

Of primary concern in the movement to prevent blindness is the 
infiltration of adequate eye health and safety practices into appro- 
priate existing agencies. Immediate objectives in 1908 were the 
securing of measures to prevent ophthalmia neonatorum, or 
‘babies’ sore eyes,”’ a disease then responsible for the blindness of 
approximately 28 per cent of the children in schools for the blind. 
In the latter part of the nineteenth century it had been established 
that by the use of silver nitrate drops in the eyes of infants at birth 
ophthalmia neonatorum could be prevented; yet it took several 
decades before this simple preventive measure was put into prac- 
tice on any widespread scale. While still a matter of concern, pre- 
vention of blindness from ophthalmia neonatorum receives less 
promotional emphasis today, since the public—lay and professional 
—has become aware of the menace and of preventive possibilities. 
All but two states now have some type of law or health department 


1 Including the District of Columbia. 
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regulation requiring the use of a prophylactic in the eyes of the 
new-born. 

Concurrent with progress in this aspect of the prevention pro- 
gram, activities were extended in other directions. ‘‘Sight-saving 
classes,”’ first established in Boston and Cleveland in 1913, have 
now become an important part of the field of special education, 
thanks to the promotion, stimulation, and constant pressure of the 
prevention of blindness movement. Under administration of the 
educational authorities, these classes for children with seriously 
defective vision were operating in 1944 in the public schools of 220 
communities in 31 states, the District of Columbia, and the Terri- 
tory of Hawaii, with a total enrollment of approximately 8,500 
boys and girls. Through them the needs of the partially seeing are 
being met with specially designed equipment and methods of in- 
struction. Teachers for these students are prepared in university 
courses offering graduate credit, which are sponsored and conducted 
by leaders in the prevention field. Since it is estimated that two out 
of every 1,000 of the school population may be classified as partially 
seeing and thus in need of special educational facilities, it is evident 
that the present number of these classes is far from sufficient. Nor 
can it be said that properly qualified teachers are used everywhere. 
However, the foundations are soundly laid, with indication that 
departments of education will eventually accept their responsi- 
bility for the special education of all partially seeing children. The 
future should bring an expansion of services now hindered by lack 
of funds and personnel. 

An indirect accomplishment of the special classes is the influence 
they have had upon the standards of illumination, equipment, and 
health practices throughout educational systems. For many of the 
nation’s school children, eye protection is afforded through periodic 
vision tests, provision of adequate light and other hygienic sur- 
roundings, and ministrations of the school doctor, nurse, and well- 
prepared teacher. In a few cities school ophthalmologists have been 
appointed to serve full or part time in order to insure complete and 
early attention for eye difficulties among the pupils. But ideal con- 
ditions are by no means universal or even common; and to a great 
extent conservation of vision efforts are directed toward the further 
development of programs for discovering visual defects among 
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children of school and preschool age. Screening or case-finding 
methods were introduced some years ago and are still under study. 
While not widely used for preschool children, they form the basis 
for most of the testing in schools, having been widely incorporated 
in standard literature and manuals on school health work. 

Likewise, standards and practices recommended with a view to 
prevention of blindness have been incorporated in literature of the 
National League of Nursing Education and the National Organiza- 
tion for Public Health Nursing, and emphasis is being put on the 
importance of eye health teaching in basic education of nurses, 
especially those engaged in or being prepared for the public health 
field. Need is seen for accentuated efforts along similar lines with 
relation to teacher education, as well as in connection with other 
branches of professional training. 

Since 1907, when a social service department was first established 
at Massachusetts Eye and Ear Infirmary, Boston, there has been 
increasing recognition of the sight-saving potentialities of a pro- 
gram in which ophthalmological treatment of eye conditions is 
supplemented by the service of a medical social worker who can 
establish the desirable patient-clinic relationship, adjust complicat- 
ing factors, and help to assure best results from the medical or 
surgical care. See MEDICAL SOCIAL Work. Such service emphasizes 
the necessity of regular attendance for certain conditions which 
require continued treatment to prevent greater impairment and 
possible loss of vision. Massachusetts Eye and Ear Infirmary was 
first used as a training center for a small group of workers to be sta- 
tioned in other medical social service departments. This phase of 
prevention of blindness activity was given impetus through demon- 
strations in a few strategically placed medical centers from which 
have radiated the principles and concepts which have served to 
point the way to present practice. A project at Washington Uni- 
versity Hospitals and Allied Clinics, St. Louis, led to selection of 
that University’s Department of Social Work as a training base; 
and in ensuing years courses have been given as the need arose and 
as persons qualified for postgraduate work could be located. 

Recent growth in state prevention of blindness activities has 
created a demand for qualified persons to administer these pro- 
grams. With recognition of the medical social worker’s value in the 
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hospital set-up has come the wish for her service in the more 
generalized area outside the hospital walls. Consequently, plans for 
continuing and broadening the training content are under con- 
sideration. A principal objective of the prevention of blindness 
movement—that of having qualified leadership in the various 
organized programs—is halted only because of the difficulty during 
this war period of securing personnel for training. 

Steps are being taken in a number of ophthalmological clinics to 
secure regular attendance of patients with glaucoma—an eye dis- 
ease which, according to present scientific knowledge, is not sub- 
ject to cure, although control measures are commonly known by the 
ophthalmological profession. Prevention of blindness workers, both 
nationally and locally, are taking an increasing part in efforts to 
secure early detection of the disease and in helping to develop 
standards of clinic management, recording, and so forth. Volunteer 
assistance for certain technical details of examination following 
periods of essential training is being encouraged. 

Indirectly, other services within the hospital group make definite 
contributions. Through treatment of syphilis, tuberculosis, and 
nutritional and other disorders, visual disturbances may be dis- 
covered in their incipient stages. Conversely, general systemic con- 
ditions are frequently detected through careful eye examination. 
The eye worker’s relationship to other specialists within the medi- 
cal team is a far-reaching one. 

Outside of the medical institution and closely linked with preven- 
tion of blindness are those public health programs aimed at preven- 
tion of diseases which are often the incidental cause of visual loss. 
For example, progress in social hygiene—through public education 
and through legislation requiring premarital health examinations 
and Wassermann tests for expectant mothers—contributes in- 
directly to the saving of eyesight. Treatment in pregnancy of the 
syphilitic mother reduces to a minimum the danger of transmitting 
to the unborn child a disease which in former years has been re- 
sponsible for a large percentage of blindness among the youth of 
the country. See SocIAL HYGIENE. 

Steps were first taken some years ago to reduce the amount of 
blindness from industrial accidents. Periodic studies have been 
made and educational material published in attempts to bring 
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about safer practices. Certain industrial concerns demonstrated con- 
clusively that the mandatory use of goggles and other protective de- 
vices in hazardous occupations kept eye injuries to a minimum; yet 
in spite of efforts on the part of safety organizations and personnel 
the adoption of precautionary measures was largely disregarded. 

With the tremendous expansion of industries engaged in war 
production—all operating under heavy pressure and to a large 
extent employing inexperienced workers—danger to eyesight has in 
the past few years become appreciably greater. New agencies have 
been created and existing programs given fresh impetus to deal 
with this problem. The United States Department of Labor has 
undertaken an eye safety campaign under its National Committee 
for Conservation of Manpower in War Industries; the National 
Safety Council and its local affiliates have redoubled their efforts; 
and prevention of blindness agencies have put increased emphasis 
on industrial education. Although there is now fairly widespread 
practice of general safety measures in factories and plants of all 
kinds, there is still inadequate provision for protecting eyesight and 
improving visual efficiency, as disclosed by a recent sampling of 
typical first-rank industrial organizations. Still less has industry on 
the whole adopted adequate eye health procedures, which must 
include pre-employment and periodic eye examinations, job an- 
alysis with a view to special placements, prescription lenses in 
goggles as needed for safety or efficiency, and other hygienic meas- 
ures important in sight conservation. The United States Public 
Health Service through its Division of Industrial Hygiene is con- 
centrating on this problem and participating in a broad co-operative 
project through assignment of an industrial ophthalmologist to the 
National Society for the Prevention of Blindness for special field 
work and studies. Others taking active part on the national level 
are the War Production Board, the Joint Committee on Industrial 
Ophthalmology of the American Medical Association and the 
American Academy of Ophthalmology and Otolaryngology, and 
the nursing profession, the last-named extending its industrial 
nursing service and developing special skills in relation to eye care. 
Local action in this area is being promoted largely through state 
health agencies, prevention of blindness organizations, and through 
labor-management committees in industry. 
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As may be seen, the prevention of blindness is essentially a pub- 
lic health movement, reaching out into many avenues of organized 
society. On the national level it is intimately associated with the 
National Health Council and its affiliated agencies. Here, as well 
as on the state level, it functions through or in relationship to 
welfare and educational channels of various types, and in close co- 
operation with the medical profession—on whose scientific knowl- 
edge the whole program of teaching and demonstration is based. 
Certain aspects of the effort to prevent loss of sight are closely 
related to work for the blind: for example, study of causes of 
blindness; study of eye conditions and problems of sighted children 
in schools for the blind; and restoration of sight and other activities 
growing out of state services on behalf of the needy blind. But the 
fundamental concept of prevention of blindness endeavor is to keep 
eyes healthy and save individuals from becoming needlessly 
handicapped by partial or total visual loss. It is the building of 
protective barriers, rather than the development of ameliorative 
and other social measures for a particular group. 

Workers in this field are faced not so much with new problems 
as with the accentuation of old problems arising from the present 
world conflict. Rehabilitation of men released from military service 
and from industry who are suffering from visual handicaps is of 
immediate concern and will become more pressing in coming 
months. Increase of venereal disease with its eye complications 
calls for intensified efforts in this direction. A rising toll of indus- 
trial accidents will continue unless drastic steps are taken to fight 
this costly trend. The spread of various eye infections with return 
of our military and civilian forces from the battle areas is another 
danger. Injuries resulting from the war may draw heavily upon the 
resources of official and voluntary agencies; and a decrease in the 
number of available eye physicians and other personnel is a further 
threat to sight conservation. 

On the other hand, science is equipped as never before to meet 
current demands. An ever-broadening participation in the program 
gives opportunity for strengthened and united efforts, and years of 
experience have blazed paths that will show the way for new ac- 
complishment. 





Patron Saints of the Eyes: An Outline” 


Ferdinand L. P. Koch, M.D. 





PRESENTS the lore of outstanding saints in the Middle Ages who 
were canonized for their performance of miracles in saving 
eyesight. 











EALING through saints in early and medieval Christian 
centuries transcended that by physicians, who were second- 
ary and enjoyed only scant encouragement when saintly personages 
could be invoked to cure. Man, animals, and the heavens were set 
by custom in fixed categories: Man was above the beasts but below 
the angels; he was foreordained to worship God but all else had 
been created to serve man. Dissenters forfeited their rights and 
privileges and were punished publicly. The Christian martyrs, 
many of whom became saints, were among these because their pro- 
fessed beliefs differed from those of others in the community. 
Lacking the solace of scientific reason, refuge was sought in 
superficial explanations of terrors of nature. These developed as 
narratives that increasingly were employed to diminish the un- 
reasoning fear engendered by abnormal activity of the elements. 
Thus, naturalistic legends ensued, while supernatural legends 
evolved as stories of the saints. 


Miracles 


A great variety of miracles has been reported in some detail, 
but Brewer questions whether all of those vouched for by the 
Fathers during the first three centuries of the Christian era should 


*From the Department of Ophthalmology, College of Physicians and Surgeons, 
Columbia University, and the Institute of Ophthalmology, Presbyterian Hospital; and 
from the Department of Ophthalmology, the Medical School, University of Sisenete. 
Accepted candidate’s thesis, abridged, 1943, for membership in The American Ophthal- 
mological Society. Reprinted with permission from the American Journal of Ophthal- 
mology, February, 1945. 
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be accepted, since by far the great majority of all recorded miracles 
occurred during that single period of time. Sight has been reported 
to have been restored to persons of all ages and to both sexes, and to 
those who were born blind as well as to those who had become 
sightless. Miraculous cures most often, apparently, were achieved 
by the laying on of hands, the making of the sign of the cross, by 
prayers or by other words, by an attitude of gaze, by bathing the 
eyes in water used by the healing one, or by a combination of two 
or more of these methods. The recipients of the return of vision 
are anonymous in the main or are identifiable only briefly. Very 
rarely supernatural powers were invoked to effect blindness in an 
offender. 

Popular faith in miracles, particularly in times of illness, evolved 
from the intimacy of suffering attendant on the close relationship 
of the sick and the saints. However, as Pettigrew observed, in part, 
‘“’. . all miraculous cures are of the same description, the dis- 
orders are similar, and the effects described are precisely the same. 
It is faith which works the miracle. . . .’’ But Le Bec, staunch 
in his belief that there must be recognized the existence of ‘“‘a mys- 
terious force emanating from the Holy Eucharist,” stated: ‘‘Mira- 
cles are not made to order.” 

Miracles in the Christian legends, which are as venerable as 
Christianity itself, instanced the intervention of God in such fash- 
ion that intangibles assumed reality: The impious suffered right- 
eous punishments and the devout were rewarded and their prayers 
were heard. The early Western Church only secondarily and with 
reluctance supported this faith in miracles and in saints, but its 
blessing permitted the glorification of the miraculous in ecclesi- 
astical art and indirectly was largely responsible for the biographic 
portrayal of the saints as we know them at present. 


Saints 


The term saint, (from the latin, sancti, and the Greek, hagioz) 
refers to members of a Christian community but is applied par- 
ticularly to those who lived in Jerusalem (Dan vii. 18 sqq., et 
cetera). The deeds and lives of some individuals indicated excep- 
tional possession of piety and spiritual grace, and this character 
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was attributed in natural course especially to those who had suf- 
fered martyrdom. This first was expressed in the letter of the 
Smyrna congregation. Communities kept registers of those Chris- 
tians worthy of public veneration, and this was permissible only 
by order or authority of the bishop. These names were recited at 
the Eucharist. Hutton states: ‘‘From these diptychs (lists) came 
the kalendars, and from the kalendars in later days the martyrol- 
ogies.”’ And it is from the latter that the legendaries developed. 
Christian martyrolatry replaced pagan worship of the dead, but 
modified pagan parentalia became birthday feasts and festivals of 
the martyrs. Thus, paradoxically, veneration of the saints per- 
mitted expression in part, at least, of the basic heathenism which 
the Church had supplanted. Prayers for saints at eucharistic 
oblations were transformed into intercessory appeals. Every altar 
had its relics, and chapels of saints received the sick as once did the 
temples of Aesculapius. Amulets became a part of the dress, and 
no important undertaking, personal or communal, was initiated 
without invoking the aid of appropriate saints. Success usually 
necessitated a formal expression of gratitude, and recovery from 
illness after saintly intercession caused the presentation of medical 
votive offerings to churches, chapels, or altars. 
Hagiography.—The depositio martyrum in the calendar of the 
Roman chronographer (354 A:D.) is the oldest known calendar, or 
almanac, dealing with the lives of the saints; however, only the 
barest biographical facts are recorded and, since these did not 
satiate the faithful, there developed the hagiographic legend as a 
literary device to cater to numerous local preferences and mores. 
These legends entertained, as they instructed edifyingly in religion 
and morals but, prior to the thirteenth century, they had been 
collected only in liturgical manuscripts and differed little from 
those written from the fourth to the sixth centuries. These Chris- 
tian legends served originally to epitomize asceticism and martyr- 
dom and to create an apochryphal history of the apostles from the 
stories of their lives in the Gospel; known facts of genuine martyro- 
logic instances embellished incredible tales for the credulous, and 
central figures were so interpreted as to leave no doubt of the 
virtues and joys implicit in the practice of Christian principles. 
Not infrequently, however, the only historically demonstrable 
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facts in a particular legend are the name of the saint, the fact of 
canonization, and the date of the festival in question. 

The foremost hagiographer, Jacobo da Voragine, the Archbishop 
of Genoa, portrayed the lives of the saints in his ‘‘ Legenda aurea.” 
His stories were not new but were arranged in order as in the 
several calendaria. He constantly moralized under the text of 
august example, and he was a diligent, uncritical recorder of tradi- 
tion. As an educator he made available to the many the lore which, 
in his day, was largely the property of the few with access to 
monastic lectionaries. His stories were comprehensible to all be- 
cause of their direct, even coarse, pliant style. Reference so often 
was made to current moods and beliefs that the work appealed 
widely to a sorely tried but indefatigably optimistic age. It became 
the most popular work of the Middle Ages and exerted consider- 
able influence on the arts. It had none of the appearance of the 
work of an individual; its tone was more that of the accumulated 
folklore of all Christendom. It provided the average Christian with 
an escape from the narrow geographic boundaries and the re- 
stricted social barriers of his daily existence. And equality of man- 
kind gained a partisan whenever it was learned that the wealthy 
and the poor knelt as equal supplicants. 

Intercessory Specialization.—Appeals to formerly unknown 
saints for assistance against certain maladies resulted increasingly 
in specialization. This refinement is an extension of a constant 
tendency since earliest antiquity to request special protection for 
particular bodily parts. Saints as patrons of specific diseases gen- 
erally were chosen as such because of some appropriate miracle 
thought to have been performed during the life of that saint, or in 
some specific detail of martyrdom, or in a peculiarly tonal associa- 
tion of the name with that of the part or of the morbid condition. 
This association of names, so current among the more humble of 
the populace, was not to be found in the almost inaccessible, ob- 
scurely written, liturgical manuscripts, and it was not until the 
thirteenth century that Jacobus first integrated them into his 
“Golden legend.”’ Ecclesiastical art visually portrayed the saints 
thus popularized and aids in interpretation not only of the super- 
natural legend with reference to ophthalmology but also, of the 
associated artistic masterpieces. 
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Saint Lucy 

Those suffering primarily with external diseases of the eyes in- 
voke the aid of Saint Lucy (Lucia), a virgin and martyr of Syracuse, 
in Italy (Sicily). Historically, it is known that she was born into 
the nobility in about 283 A.p., of wealthy Christian parents. Her 
Italian father’s early death left her dependent on her devoted 
Greek mother, Eutychia (or Eutitia). Lucy, as did many other 
early martyrs, desired to consecrate her chastity to God and 
worked constantly to devote her anticipated material wealth to the 
use of the indigent; however, her mother, who held control of the 
property, did not agree with this noble resolve until after her 
chronic, intermittent vaginal bleeding had ceased while praying 
at the shrine of Saint Agatha in Catania where she had been taken 
by Lucy. Brewer has given the story of this miracle in some detail: 


Lucy prayed to Saint Agatha to intercede for her mother 
and, while still in prayer, the saint appeared with heavenly 
angels and said, ‘Sister Lucy, why ask of me what you can 
yourself give unto your mother? Make your petition to God, 
for be assured if He loves me, He no less loves you also. If He 
will hearken to my prayers, so will He unto thine. If I am 
honored as a saint here in Catanea, you shall be honored as a 
saint in Syracuse.” 


Lucy found her mother restored to health and persuaded her to 
permit distribution of most of their wealth among the poor; how- 
ever, the pagan youth to whom she had been unwillingly betrothed 
objected to this openhandedness and reported her unfavorably as a 
Christian to Paschasius, the governor of Sicily. She was found 
guilty and condemned to prostitution but she stood so immovable 
in the strength of God that even four oxen could not drag her from 
the spot where she stood. Further tortures and indignities then 
were forced upon her, but her faith in God still was so unswerving 
that her death finally was accomplished only when her throat was 
punctured by a sword. Baring-Gould pointed out: “. . . with 
Saints . . . when everything else seems ineffectual to hurt 
them, cold steel breaks the charm.”’ 

Saint Lucy’s most careful historians mention her blindness as 
one of her most grievous torments, but there is no documentation 
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concerning the actual loss of her eyes. Mention of the latter does 
not occur either in her ‘‘Acta’’ or in any of the earliest legends, but 
early artists expressed her name, Lucia (or lux), by placing an 
emblem of an eye, or eyes, near her, in their works. Jameson not 
infrequently encountered such instances ‘‘of the convergence of 
the image or metaphor into a fact,’’ and it is most probable that 
from such sources there developed the additional supporting inci- 
dent or incidents in the history of her life. 

Jameson also reports that many references exist with regard to 
the loss of Saint Lucy’s eyes. This apocryphal narrative tendency 
apparently developed several centuries after her historic martyr- 
dom. It is related, for example, that a young man of her acquaint- 
ance in Syracuse, although he expressed his deep love for her in 
every ardent fashion, found it unrequited. Her eyes had so capti- 
vated him that he was unable to think of anything else. Lucy felt 
not only that her vow of chastity was in danger but she also feared 
for the safety of her suitor and, bearing in mind the dictum of 
Christ, she plucked out her offending eyes (the method is not given) 
and sent them to the young man on a salver. He then, worthily 
enough and in atonement for the deep injury he had initiated, was 
converted to Christ, and lived thereafter in virtuous chastity. 
However, it was not ordained that the pure and blessed Lucy 
should remain sightless; as proof of her courageous piety, her eyes 
suddenly were restored more pristinely beautiful than before, as 
she knelt one day in prayer. | 

Saint Lucy, according to the many works dealing with the lives 
of the saints, is among the most illustrious of the virgin-martyrs 
and was so honored at Rome in the sixth century. Her feast day is 
celebrated annually by Latins and Greeks and by many warm- 
country Catholic peoples on the thirteenth of December, which 
also is the festival of Saint Odile. This coincidence has given rise 
to some confusion. Saint Lucy, in a painting by Albertinelli which 
hung in the Munich gallery, is recorded in the German catalogue 
as Saint Ottilia; however, the latter was an abbess and, in all de- 
votional pictures, properly is so represented. The thirteenth of 
December was a date known throughout the Middle Ages, espe- 
cially in Western and Central Europe and in the Mediterranean 
countries, as the night of Saint Lucy, when demons and phantoms 
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roamed the earth spreading illness. She popularly was believed to 
spend that night annually dispersing evil spirits and warding off 
whatever malignancies they were perpetrating. Her feast, even 
today, is observed nationally in Sweden, a predominantly Lutheran 
country, when on that date a girl of each family, dressed all in 
white and wearing a lighted crown of candles, appears at dawn and . 
offers coffee and “‘Lusia cakes” in honor of the saint who symbol- 
izes the return of the light of.day and the bringing of cheer. 

Saint Lucy is the principal patron saint of Syracuse as well as of 
Alife, and she is a minor patroness of Palermo and of Mantua, Italy. 
She is invoked not only primarily against diseases of the external 
eyes but against ocular diseases in general as well as the loss of 
sight. She is believed also to protect against sore throat, epidemic 
diseases, dysentery, and any type of hemorrhage. The laboring 
poor, ploughmen, and tillers of the soil venerate her as their patron- 
ess. Her festival was celebrated as one of the second rank in Eng- 
land until the Reformation, and no work except tillage was per- 
mitted on that day. 

Swainson mentions in his ‘‘ Weather folk-lore”’ with reference to 
the thirteenth of December, the day of martyrdom of Saint Lucy: 


“Lucy light, the shortest day and the longest night.’ Jacobo 
da Voragine, introducing his chapter on Santa Lucia, says: 
‘Lucia means light. Now the aspect of light is beautiful for 
by its very nature it contains all classes. Hence we must un- 
derstand that St. Lucia possessed the ornament of immaculate 
virginity; that in her was an outpouring of heavenly love with- 
out any impure passions. Her prayers went directly to God, 
and she passed the whole day in charitable works, without 
pause and without vexation. Or Lucia also means lucis via, 
a path of light.” 


Blake writes: 


“There is a manuscript, written in 1220, preserved in the 
dome of the Milan Cathedral, and cited by Gottofredo of 
Bussero, stating that Lucy took her name from ‘light.’ Car- 
dinal Frederick Borromeo, in the sixteenth century, in his 
book, ‘On sacred paintings,’ mentioned a connection between 
Saint Lucy and the pagan divinity Lucini, who was also 
recommended for ocular troubles.”’ 
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Artists and sculptors, great poets and writers, and even an ex- 
plorer, have done homage to Saint Lucy and have added to her 
renown. Santa Lucia, an island in the Lesser Antilles, was dis- 
covered on the thirteenth of December and named by Christopher 
Columbus in her honor because, it is related, he had been cured of 
ocular trouble by her intercession; however, de Ybarra does not 
confirm this, although it is possible that chronic uveitis coexisted 
with the rheumatism (and not gout) from which Columbus suffered 
throughout his adult life. 

The devout poet, Dante, professed such great devotion for Saint 
Lucy that he stated in the ‘‘Convivio” that he would name one 
city for Mary and the other for Lucy, if he had a total of only two 
toname. He wept so copiously over Beatrice that Saint Lucy cured 
him when his eyes were affected. The light, exhilarative joy aroused 
by thoughts of Saint Lucy is expressed in the Neapolitan Boat 
Song, ‘‘Santa Lucia.” 

Many artists have portrayed Saint Lucy in many attitudes, 
media, and in a variety of styles. Details of her martyrdom; her 
emblems, the cord and eyes; the lamp symbolic of illuminating 
grace; the two eyes placed on a dish, a salver or on a missal held in 
her hand or situated nearby; the poniard, dagger, or sword; and 
the blessed palm of martyrdom are depicted individually or to- 
gether in the various paintings, sculptures, glasswork, polyptychs, 
altar pieces, predellas, and bas-reliefs. The earliest works, as well 
as those of later centuries, portray her holding a palm as the 
symbol of her martyred death for the sake of Christianity while 
the two eyes figure in some fashion more prominently in the later 
works. She consistently has been endowed in art with the character 
of celestial light and wisdom. Among those who have thus repre- 
sented her are Tiepolo (in the Church of the Holy Apostles, Venice), 
Luca della Robbia (in bas-relief, over the door of the Church of 
Saint Lucy, Florence), Domenico Veneziano (in an altar piece in 
the same church), Barroccio, F. Angelico, Luca della Robbia 
(Church of Santa Maria a Ripa, Empoli, Italy), Carlo Dolce, 
Giovanni de Spagna, Lello da Velletri, Antonio Riccio, Paramegi- 
anino, Bernardino Luini, Antonelle Gaginia, le Perugin, Lodovico 
Brea, Arcangelo Aquilini, Jacopo Avanzo, Pesellino, Angelico da 
Fiesole, Benedetto del Ghirlandajo, Niccola Grassi, Pietro Ale- 
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manno, Crivelli, Garofalo, Bartolo di Fredi Battilore, Lorenzo 
Costa, Gabriele Capellini, Domenico Ghirlandajo, and Lorenzo di 
Niccolo Gerrini. 


Saint Odile 

The recorded biographies of Saint Odile (Ottilia, Odilia, Otilia, 
Othilia, Obdulia) are considered by Waite to illustrate the growth 
of a legend, the romance elements of which have been woven about 
certain other basic facts that appear to him to have been fairly 
well authenticated historically. 

There is in French Alsace a Mount Hohenburg which is said to 
have been a retreat of Alsatian Celts who protected it by a wall. 
It became a Roman camp for a time but, in the latter half of the 
seventh century, Adalric, Duke of Alsace, was in possession of this 
site on which a castle already had been erected. Adalric (Adalrich, 
Adalricus, Etic, Ettico, Aticus Etik— Vatican spelling), or the 
Alemannic duke, Eticho I, was an imperious nobleman of his time 
who owed allegiance to his King, Childeric II, a reputed descendant 
of Archinould, Duke of Normandy, and a near kinsman of Dago- 
bert the Great. Adalric married Bereshinde (Bereswinda, Bers- 
winde), a relative of Saint Leodégar (Léger). The ‘‘Life’’ of Saint 
Odile (the ‘‘ Vita” written in the tenth century), embellished with 
many legends, makes the claim that she was a niece of this saint. 
It is stated in the Catholic Encyclopedia that there exists a shorter 
text contained in a manuscript of the early eleventh century but 
that ‘“‘internal evidences point to an original eighth century 
biography” although these are not specified. 

A daughter who was born blind in about 660 A.D. was the first 
issue of the union of Adalric and Bereshinde. The enraged father 
lost no time in condemning her to immediate death; however, her 
mother secretly placed the infant girl in the care of an old female 
servant. Vision was reputed to have been bestowed upon her dur- 
ing adolescence, and, after parental reconciliation, she became a 
nun and the abbess of a convent which was actually the Castle of 
Hohenburg. She lived there for nearly a century and died in 
sanctity as a monastic saint. 

The other recorded details of the narrative of Saint Odile are less 
well authenticated. She is said to have been transferred by her 
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mother for educational purposes from the care of the old servant to 
the Convent of Baume-les-Dames, the Mother Superior of which 
was an aunt of Bereshinde. Despite her blindness she was instructed 
in learned matters and became a patron of intelligence and of piety 
although she never had been baptized. It was at this period of her 
life, when she was somewhere between the ages of 6 and 12 years, 
that Saint Erhard (Erard, Everard, Erhardt, Eberhard, Herard), a 
bishop in the commissariate of Ratisbon, presumably fell into an 
ecstasy during which he received a call to proceed to Baume in the 
Rhineland to christen, by divine inspiration, a blind girl who was to 
be called Odile and who would receive sight with the sacrament. 
The promised miracle immediately followed baptism and, as she 
opened her eyes, according to Jacobo da Voragine, Saint Erhard 
said to her: ‘‘ May you look at me thus in Eternity, my daughter;” 
or, according to Waite: ‘‘So, my child, may you look at me in the 
Kingdom of Heaven.” 

Adalric, shortly after the return of Odile’s sight, was informed 
not only of the existence of a daughter whom he thought dead but, 
also, of the occurrence of the miracle. Accounts vary with reference 
to whether Saint Erhard was the purveyor of this news or if her 
brother, Hugh, had approached his father with the information. 
It is agreed, however, that Adalric, this unnatural parent, became 
very angry and not only refused Hugh’s request that Odile be per- 
mitted to return home, but he forbade any mention of her name. 
Hugh sent for Odile in spite of the parental edict and he was stand- 
ing with his father on a neighboring small hill when she arrived in a 
carriage, accompanied by a small crowd of local peasants. When 
Adalric learned the identity of the traveler and the manner of com- 
ing to his castle, he fell upon Hugh and effected his immediate 
death. Adalric then turned, however, in immediate remorse to his 
daughter and, after gazing at her for the first time, became as 
affectionate as he had been cruel. 

Odile came to prefer to live in quarters provided by her father 
at Obernai. It is inferred that she wished to continue the type of 
activity for which she had been trained. She lived and worked for 
several years at Obernai with a few recruited companions who 
joined her in devotions and charitable works among the poor. Her 
father, upon her attainment to womanhood, arbitrarily arranged 
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for her marriage to a German duke. Upon learning of this plan she 
fled, closely pursued, in beggar’s clothes across the Rhine and, as 
she was about to be captured by her father at the Schlossberg near 
Breiburg in Breisgau, was forced to hide under a rock beneath a 
cliff face. This opened miraculously to her prayer and gave her 
refuge. Her father again was profoundly impressed by the evidence 
of another new miracle when the rock opened to liberate her, with a 
new healing spring issuing from the fissure. This spring is con- 
secrated and still flows at Odilienberg (Hohenburg), where there 
is a long vista over the Rhine Valley, Alsace, and Baden. It still is 
visited by many pilgrims seeking not only the curing waters for 
their ocular troubles but, also, the intercession of Saint Odile. Also 
to be found there is a small chapel dedicated to her honor; however, 
it is not claimed that this is the same chapel that she is said to have 
had built on the spot in commemoration of the event, when the 
rock gave her sanctuary. 

When a reconciliation with her father was effected, consulta- 
tions ensued, and she opened her heart to him, after which he per- 
mitted her to return to the family estates in complete freedom. 
She then expressed her desire to establish a convent for the purpose 
of the literal practicing by the nuns of the principles of the Gospel. 
He was prevailed upon to present to her, from his various posses- 
sions, his Castle of Hohenburg, situated behind Obernai. She 
altered the premises to suit her purposes and converted them into 
a convent to which Charlemagne granted immunity. This was 
confirmed on the ninth of March, 837, by Louis the Pious, who also 
endowed the Foundation. She became the abbess of 100 nuns and 
added a great church, in the chapel of which she was buried. 

Saint Odile established a rule of life, probably on principles of 
her own, in her convent, but there exists considerable difference of 
opinion, according to Waite, with regard to whether this was of her 
own devising, that of Saint Benedict, or that of Saint Augustine. 
Pilgrims travelled to the convent in increasing numbers, but the 
steepness of the mountain was a discouragement and an incon- 
venience; subsequently, she founded an auxiliary convent at a 
lower level on the eastern slope of the Mount. This she named 
Niedermiinster, and attached an inn, or hospice, to it. 

Both her mother and father died in this convent during her long 
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and useful life. She is said to have succeeded in rescuing her father 
from purgatory by receiving supernatural assurance that her 
prayers and penances for him had been answered. In about 720, 
on her deathbed, at the age of 103 years, on the thirteenth of 
December, which, like that of Saint Lucy, is celebrated as her feast 
day, she was presented, it is related, with a chalice containing both 
elements of the Eucharist. She received it into her hands from a 
radiant angel in the sight of her nuns. It is implied by some authors 
of the lives of the saints that it was Saint John the Baptist who 
appeared to her and who also indicated at the time the site and 
dimensions for a chapel which he wished her to build in her honor. 
It is believed by others that this is more likely to have occurred at 
some time prior to her death, and this is indicated by the portrayal 
of Saint Odile and Saint John in an old work of Meckenem. The 
chalice remained with her after the communion and was placed in 
Hohenburg in 1546, in which year the abbey was destroyed by 
fire, on the Vigil of the Assumption. The abbey was destroyed and 
rebuilt several times subsequent to its first destruction. Some 
believed that the relics of this saint were preserved in spite of these 
events, but the fate of the heaven-sent chalice is unknown. 

The cult of Saint Odile grew, and she became the patron saint 
of Alsace. Hohenburg (Odilienberg), which later was said by the 
faithful to contain the relics of its first abbess, became a renowned 
mecca for holy pilgrimages. Saint Odile, who is invoked for ocular 
affections, usually is represented in ecclesiastical art with two 
eyes reposing on the pages of a missal, or prayer book, and her 
vestments are those of an abbess, by which she is readily distin- 
guished from Saint Lucy, to whom is granted the same emblem to- 
gether with a martyr’s palm, and who is also commemorated on 
the same day, the thirteenth of December. Baring-Gould has ob- 
served ambiguously that there may exist some difficulty between 
recognition and invocation of these two saints by reason of the 
narrative crediting Odile’s miraculous acquisition of eyesight by 
baptism. 


Saint Clair 
Saint Clair (Claire, Clarus, Clarius), whose feast is celebrated on 
the fourth of November, was a priest and martyr of the ninth 
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century. He is invoked, chiefly in. northern France, by those 
afflicted with inflamed eyes. Ophthalmia, according to Gordon, 
was known as Saint Clair’s disease, but the term probably was em- 
ployed generically rather than specifically. Saint Clair, after having 
been elevated to the priesthood in England, went to Normandy 
and lived as a hermit at Le Vexin (Vernon), in the Diocese of 
Rouen, adjacent to the Diocese of Beauvais. 

There is much repetition of the name Clarus and of its deriva- 
tives in the several calendars, almanacs, and dictionaries. This 
may have been the result of carelessness by earlier compilers, or it 
may have been due to the tonal association of names, as well as to 
geographic inaccuracy. The French Benedictine, Usuard (Usu- 
ardus), according to the Benedictine monks of St. Augustine’s 
Abbey, Ramsgate, placed the name of Saint Clair in the Roman 
Martyrology as of the ninth century. The English Menology, how- 
ever, gives rather wide limits concerning the time during which he 
lived covering the period of 666 to 894. There is further confusion 
concerning actual dates because the Roman Martyrology in its 
chronological listing mentions a Saint Clarus whose feast is cele- 
brated on the eighth of November and whose epitaph Saint Paul- 
inus is said to have written. This Saint Clarus, who died a few days 
before his Master in 399, was a priest at Tours, an important com- 
munity on the main highway to Paris from Nantes and Orleans. 

Another Saint Clarus who is said, according to the Benedictine 
monks of St. Augustine’s Abbey, to have been known to have lived 
and gained local fame in Normandy in the Middle Ages may very 
well be the Saint Clarus registered in the Roman Martyrology. 
Baring-Gould does not diminish the investigative difficulties by 
adding that Saint Clair occasionally is represented as a bishop, 
thus being mistaken for his namesake, Saint Clarus, a bishop of 
Nantes, which is a community situated between Paris and Vernon 
on the River Seine. Nor is it an aid to learn that there is still an- 
other Saint Clarus. The latter was an aged pagan priest at Roche- 
Guyon (upstream from Vernon on the River Seine), and he was 
converted to Christ by Saint Nicasius of Rouen after the former 
had been cured of blindness by the latter. The nature of the blind- 
ness is not specified, but Clarus later was ordained a priest and 
suffered a martyr’s death (for reasons not recorded) with Saint 
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Pientia of Roche-Guyon. Martyrdom occurred in approximately 
311. The feast day of this Saint Clarus is celebrated on the 
eleventh of October. And, lastly, there was a martyred Saint 
Clarus who was a bishop of Apt in southeastern France. He is the 
local patron against sore eyes and also the patron saint of tailors. 
His relics are in the parish church of Apt, where formerly his festi- 
val was celebrated on the second of January, but he now is honored 
also at Saint Cannot’s Church in Marseille on the ninth of Feb- 
ruary. 

In the interest of clarification some geographic mention should 
be made of northern France in the valley of the Seine. This is the 
region where the principal Saint Clair flourished, and this is fairly 
evident since the various compilers make similar mention of the 
several communities associated biographically with saints possess- 
ing this name. It seems most probable that there existed only one 
important Saint Clair who was invoked by those afflicted with 
inflamed or sore eyes, and it is his story that will receive particular 
attention here. It also may be observed that the name, “Clair,” 
derives from the old French, meaning “‘clear,”” which, when usurped 
as a name for contemporary holy persons, gained the further signifi- 
cance of spirituality of grace, gaze, and of mind. It is speculative 
whether Saint Clair chose his name in France or acquired it earlier 
in England. It was not an uncommon name in the France of his 
time, but it was not brought to England until the Norman baron, 
Walter de Bienfaite, of Clair (the treaty town of Clair-sir-Epte), in 
France, gave the name early in the tenth century to the English 
town now known as Clare. 

Saint Clair was purported to have lived for many years a life of 
great seclusion and severity, in emulation of the Fathers of the 
Egyptian Deserts, after he had gone to Normandy from England 
to live in the then province of Neustria. He is reputed to have led a 
hermit’s existence near Coutances, south of Cherbourg, after which 
he became a monk at Maudun. He attempted, as a hermit, to teach 
true religion by word and precept to those among whom he lived, 
and he continued to follow these principles throughout his life. 

He settled after long wanderings in Le Vexin, either in or near 
the Diocese of Rouen or that of Beauvais. The story of his martyr- 
dom relates that he lived somewhere in the neighborhood of a lady 
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of rank whose amorous advances he so frequently was compelled 
to repulse that it became necessary for him to take refuge in the 
forests in order to avoid revengeful death at the hands of two serv- 
ants the spurned woman had sent to murder him. It is inferred 
that his eyes were of such beauty that he unwittingly caused the 
burgeoning of unrequited love in the unfortunate woman. His 
repeated flights ultimately, however, did not prevent his eventual 
beheading. 

Saint Clair is among the few English saints represented in the 
famous wall paintings in the chapel in the Venerabile in Rome. 
His martyrdom is appropriately symbolized, since he is represented 
as carrying his head with one hand while bashfully covering his 
eyes with the other as, presumably, was his attitude when the lady 
cast her admiring glances on him. Although Saint Clair is invoked 
throughout northern Catholic France by those with diseased eyes, 
there exists no available record of specific instances of ocular cures 
effected by his intervention. 

It is necessary in connection with Saint Claire to digress briefly 
with regard to Saint Clare (Claire, Clara, Chiara, Cera) of Assissi, 
who was a virgin saint and foundress of the Poor Clares. She was 
born on July 16, 1194, at Assissi, in central Italy, and took 
the vows of the ascetic life at the age of 18 years. She governed a 
community of nuns for 40 years, the last 27 of which she lived in 
illness. Pope Innocent III granted sanction for the privilege of 
extreme poverty and of living solely on the alms of the beneficent. 
It is from this custom that her order has ever since borne the title 
of the ‘‘ Poor Clares.’’ Her festival is held on the twelfth of August, 
but she is celebrated only locally in Italy and in isolated communi- 
ties elsewhere, as-a patroness against sore eyes. No specific 
instances of miraculous ocular healing are accredited to her; how- 
ever, she is frequently depicted carrying or holding a lighted lamp. 


Saint Augustine 

Saint Augustine (Augustin, Aurelius), Confessor and the Bishop 
of Hippo Regius, was born on November 13, 354, at Tagaste in 
Numidia. He is included by name in the Canon of the Roman 
Mass in Gaul and in the Mozarakic Mass of Spain. The Greek 
Church does not honor him, but he is commemorated in the 
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Russian Church on the fifteenth of June. His festival is celebrated 
on the twenty-eighth of August, in accordance with the listing in 
the Roman Martyrology, and the Augustinian’s keep his feast day 
as a double minor of the first class. He is the patron saint of theo- 
logians, printers, and brewers, and he is invoked against sore eyes, 
primarily among the Germanic Catholic States, but medical his- 
torians make no specific mention of this. 

His impulsive nature as a youth led him, according to the various 
compilers, into an active life of vice, and it is considered that, in 
religion, he also went astray; however, from having been Hearer 
in the Manichaean sect, he ultimately proceeded to Rome and, 
thence, to Milan to teach rhetoric. The successive study of Neo- 
Platonic writings, the summons of Saint Ambrose, and the Epistles 
of Saint Paul served to bring him nearer to the Church. His con- 
version is related very graphically in his Confessions. After his 
baptism on Easter, in 387, and after a life replete with so many 
moral and intellectual errors, he began to live the life of a saint. 
He returned to Africa, was ordained a priest and, then, appointed 
preacher at the Church of Hippo Regius in 391 A.D. He was elected 
Bishop of Hippo in 395 and died there on August 28, 430. 

The significance of Saint Augustine’s name is similar to that of 
the other saints who have been discussed, and the ocular implica- 
tions are identical. This saint, however, while credited with many 
miracles of a common type as well as some special types, receives 
no mention in the available sources with reference to the per- 
formance of miraculous cures of eyes in ill health; but he has been 
represented in ecclesiastical art in association with Saint Lucy and, 
questionably, with Saint Clair. Saint Augustine’s life is well 
documented, and it may be for this reason alone that there exists 
little in the way of hagiographic legends concerning him, but it 
seems more acceptable that this lack is sequential to his intellectual 
stature and to the austerity that permitted little, if any, romantic 
appeal. 


Comment 

The almost universal need in times of stress for assistance 
greater than that commandable by the average person from within 
himself has eventuated through the ages in the evolution of a com- 
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mon, basic, supernaturalistic zenith, the form of which in the main 
has retained its familiar essentials from era to era, but whose out- 
ward embellishments have varied with the dictates of the changing 
environmental forces—whether antiquarian, pagan, or Christian. 
The interpretation of this known reliance in a higher power, but 
less than that of the Almighty, necessarily is expressed by each 
individual in terms of his own ambitions and endeavors; however, 
it should be the concern of those who administer to his biologic 
and spiritual requirements, real or apparent, not only to appreciate 
understandingly the factors productive of bodily ill health but, 
also, the equally important, more involved personality components 
that determine individual reactions and attitudes toward dysfunc- 
tion and afflictions. 

Faith in a belief, as one of these components, particularly re- 
quires sympathetic evaluation. It is not advocated that this faith 
be recommended as an agent of healing, whether by implication or 
by direction, but passively it may be utilized beneficially to pro- 
mote an increased sense of well-being. If the practitioner is at all 
familiar with the basis of the beliefs encountered, and these are 
found so often among the members of our still unassimilated racial 
population groups, his therapeutic endeavors will undergo no 
deterioration if he does not deprecate the known but quiet need of 
the many for the supportive spiritual comfort that derives from a 
belief in the intercessory powers of the saintly martyrs. 
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HOW the eye works, and the difference between day vision and 
night vision, are among the topics discussed. 











UR eyes are the most sensitive instruments we have for 

recording the presence of light. I say this in spite of photo- 

cells and electric eyes and amplifiers, because with our eyes alone 

we can see dimmer lights than any combination of gadgets so far 
devised. 

Three major natural sciences—physics, chemistry, and biology— 
have made possible our knowledge of the eye, and much help has 
been given by mathematics and psychology. The earliest contribu- 
tions were from physics, and showed that the eye is like a camera. 
Actually, a camera is a poor imitation of an eye, since we had eyes 
before we had cameras, and our eyes are more sensitive, more com- 
plex, and more flexible than the best cameras. 

A camera is essentially a light-tight box with a lens at one end 
and a light-sensitive film at the other. The lens focuses a sharp 
picture on the film, which is then developed and printed. 

The eye is also a light-tight box, but spherical, like a ball. At the 
front end is the lens system, which focuses a real picture of objects 
on a sensitive film at the back. In making an image, our lens system 
behaves just like glass, and follows all the laws of physical optics 
with fine precision. Indeed, when our lens system fails, as when we 
are nearsighted, or farsighted or astigmatic, we wear glass lenses to 
make up the deficiency. 

The sensitive film in the eye is called the retina. As films go, it is 

* Broadcast during the intermission of the New York Philharmonic Symphony pro- 
gram, May 6, 1945, under the exclusive sponsorship of United States Rubber Company. 
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small, about one inch square; and it is delicate and thin, being only 
1/50 of an inch in thickness. Our knowledge of this film has come 
from chemistry. In a camera the film must be shielded from light 
until the moment of exposure, after which the film is finished. If 
another exposure is made on it, the result is confusion, as everyone 
who has made a double exposure knows to his sorrow. In the eye, 
however, the sensitive retina is open to light all our waking hours, 
and it acts as if new film were continuously exposed, immediately 
developed, and instantly replaced by fresh film. In short, chemi- 
cally, the eye is more than a camera; it is a whole photographic 
factory. 

When an animal is kept in the dark for some time, its retina 
becomes pinkish purple. If we shine a bright light on it, its color 
immediately vanishes. Back in the dark, its color slowly returns 
and, in the living eye, this reversible bleaching and regeneration 
goes on all the time. The pinkish color is due to a pigment, known 
as visual purple, which can be extracted from the retina and 
brought into solution. The bleaching and regeneration are chemical 
transformations, and can take place not only in a retina removed 
from the eye, but even in solution in the test tube. 

Chemical studies of visual purple have clarified many properties 
of vision. For instance, one of the final products of bleaching visual 
purple is vitamin A. This shows that vitamin A or something 
closely related to it must have been part of the visual purple mole- 
cule, and explains why a diet poor in vitamin A produces night 
blindness. Without vitamin A, visual purple cannot be formed in 
the retina, and we become less sensitive to light. 

Visual purple is not the only light-sensitive substance in the 
retina. Just before the war, another pigment was found with prop- 
erties different from visual purple. This is called visual violet, and 
its discovery gives promise of clearing up things which puzzled us 
for years. 

Although we have learned much about the eye from physics and 
chemistry, our basic knowledge comes from biology. The eye may 
be like a camera, or a photographic factory, but it is not made of 
glass and metal and cardboard and black paint. It is made of living, 
active cells. In the retina these cells contain visual purple and 
visual violet, and are concerned with recognizing the form, the 
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brightness, and the colors of objects. The retinal cells vary in size 
and density in different regions, so that some parts of the retina 
serve best for seeing detail while others are best for picking up the 
faintest lights. The retinal cells are joined to nerve fibers which 
connect them with the brain. 

Every time a retinal cell is hit by light its visual purple or its 
visual violet is bleached, the cell becomes active, and sends a 
message along its nerve to the brain, and then we see. The pattern 
of these nerve impulses depends on the pattern which strikes the 
retina. Different shapes, different colors, different contrasts are 
registered by different patterns of impulses which surge up the 
optic nerve to the brain. 

Biologically, the most interesting fact is that in a twenty-four- 
hour day we see over a tremendous range of illuminations. A land- 
scape in sunlight is thousands of times brighter than the same 
landscape in full moonlight, and yet we see under both conditions. 
Starlight is even dimmer, and still we see by it. In fact, we can 
see light less than one-thousandth as bright as moonlight. 

To deal with this huge range of illuminations we have two kinds 
of vision, day vision and night vision. Between sunlight and moon- 
light we use day eyes, while below moonlight we use night eyes. 
With day vision we see forms sharply, we detect delicate shades 
and shadows, and we distinguish colors. With night vision we per- 
ceive things vaguely, we recognize only coarse shadows, and we see 
no colors. But to make up for these lacks, our night vision is tre- 
mendously sensitive and can pick up the faintest lights. 

Like ourselves, many animals have both night vision and day 
vision. But some animals have only one kind. Moles, owls, and 
mice operate at night and have only night vision. Other animals 
are active only during the day. Chickens have only day vision, and 
when the light fails they go to sleep. The same is true of turtles and 
of many day birds like hawks, who cease their activities at night. 

City folks rarely use their night vision because houses and streets 
are well illuminated. But people in the country and in blacked-out 
cities have learned to use their eyes skillfully at night. One trick of 
night vision is to look out of the corner of the eye, because that way 
we see better than straight ahead. There are several other tricks, 
and, since night vision is important for the war, R.A.F. pilots and 
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navy lookouts, and now our air force pilots, are trained to use their 
eyes at night. 

Under the best conditions at night, our eyes are unbelievably 
sensitive. Provided there is no haze or mist, you can see the light 
of a candle fourteen miles away, and, if you light a match on a dark 
night, an aviator ten miles away can easily pick it up. The light 
which enters the eye under such conditions is almost the smallest 
amount of energy that can exist. Light comes in little packets 
called quanta. Each quantum is an indivisible amount of energy, 
and you can’t have half a quantum of light. 

Well, when the eyes see the light of a candle fourteen miles away, 
only six or seven quanta actually reach the retina, where they are 
absorbed by the visual purple and send the nerve messages to pro- 
duce a sensation of light. 

The biggest unsolved riddle is how we distinguish colors. After 
the war, when we can again do pure science, this will be our next 
task. And, as before, it will take the combined efforts of all the 
sciences—chemistry, physics, and biology—to reach a solution. 














Making the Best Use of the Eyes* 





DISCUSSES lighting and other environmental factors which make 
for eye comfort and efficiency. 











EMANDS on sight vary greatly in both their nature and 
extent. Sometimes, as in walking, the eyes may be used quite 
casually and chiefly for distant seeing. Again, it is necessary to 
scrutinize objects closely and to perceive their details, as in reading, 
fine sewing, drafting and many types of industrial work. In some 
situations, the location of objects in space and their relative posi- 
tions must be interpreted with accuracy and speed. Correct percep- 
tion of colors is often essential to safety and efficiency. It may be 
necessary to be aware of objects or their motion in the peripheral 
field. Thus the various visual functions are called into play, usually 
in combination or with quick shifts from one to another, as from 
distant to near vision. Often, visual attention must be sustained on 
one type of work over a considerable period of time. All of this can 
be greatly facilitated by good visual working conditions. 


Light and the Eyes 

The eyes are provided by nature with the ability to adjust to 
great extremes of light. The opaque sclera, the dark lining provided 
by the vascular tunic, contraction and expansion of the pupils and 
lids, and the shading afforded by the brows and lashes, all help to 
control the amount of light entering the eyes in relation to the 
particular visual effort being made. 

In dim light only gross seeing is possible and colors are dis- 
tinguished poorly, if at all. For perceiving details and discriminating 
colors, a relatively bright light is needed; but glares (whether direct 
or reflected) cause discomfort and interfere with visual efficiency. 

* Chapter IV of forthcoming volume, Eye Health—A Teaching Handbook for Nurses, 
soon to be released by the National Society for the Prevention of Blindness. 
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For example, it is undesirable to read in the sunlight, even if the 
reading material itself is shaded. The eyes function best when 
there are not too great differences between the brightness of the 
working surface and the surrounding area. 


Sensitivity to Light.— Although individuals vary in their sensi- 
tivity to light, glares (bright spots within the field of vision) cause 
annoyance, discomfort and fatigue and lower the visual efficiency 
for all. With certain types of visual defects and ocular diseases, and 
during illness, light sensitivity is increased. 


Sun Glasses.— Daylight is the natural environment for the eyes. 
Normally, one should be able to adjust to ordinary daylight without 
discomfort, although the eyes should be protected from prolonged 
exposure to sunlight by the use of either an eye shade or sun 

-glasses. The latter, however, should be used only during the periods 

of exposure to sunlight, unless a more continuous use is recom- 
mended on the basis of a careful eye examination. The color of the 
lenses is largely a matter of choice, but sun glasses should not alter 
the hues of natural scenery. Indiscriminate use of sun glasses may 
tend to lower the tolerance to light. They are meant for daytime 
use only, and in night driving are a hazard rather than a help. 


Lighting and Room Arrangements 

As the arrangement and decoration of a room influence the 
amount and distribution of light, they are quite as important as the 
lighting provisions themselves. 


Principles of Lighting.— Principles of illumination are the same 
whether natural or artificial light is used, namely, a sufficient 
amount of light for comfort and ease of seeing, correct diffusion, 
direction and distribution, and, above all, absence of glare. It is 
evident that the nature of the task to be performed and the condi- 
tion of the eyes must be taken into consideration in determining 
the best lighting facilities. 


Measurement of Light.—The amount of light needed varies in 
relation to the demands of visual tasks and to the needs of indi- 
viduals, which differ with age and the condition of the eyes. Older 
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people and those with poor sight tend to need relatively more light 
than the young with normal eyes. Astigmatism, even of a fairly low 
degree, increases the intensity needed for detailed seeing, but also 
increases sensitivity to glare. 

Amount of light is measured in foot-candles. One foot-candle 
represents the amount of light cast by a standard candle one foot 
away from the light. Ten foot-candles is the amount of light cast 
by ten such candles at the same distance. This is considered the 
minimum for reading even for a short time. When prolonged, de- 
tailed eye work is to be done, more light is needed. 

Fixed standards for quantity of illumination are, of course, not 
possible because of the variations already noted, However, desirable 
minima have been established for schools and industries. 

Although scientific evaluation of lighting is a special field, simple 
and inexpensive light meters make possible fairly accurate measure- 
ments. Light meters should be handled with care, kept covered 
when not in use, and periodically serviced and checked for accu- 
racy. Frequently, they may be borrowed from local departments 
of education or health, or from a lighting company, or be purchased 
through the latter or directly from several manufacturers of stand- 
ard electrical equipment.* 

The individual who has become accustomed to his working con- 
ditions may not realize that the illumination is preventing him 
from doing his work with ease and efficiency. Indeed, at times 
he may object strenuously when improved lighting is provided. 
Experience shows, however, that conditions conducive to visual 
efficiency will prove comfortable after prejudices have been over- 
come. 


Lighting Arrangements.— Daylight is to be preferred to any type 
of artificial light, but in a room where any kind of close work is 
done it must be supplemented by artificial illumination to make 
adequate provisions for all parts of the room, for dark as well as 
bright days, and for night use. Windows should, however, be used 
to the fullest possible advantage. The nearer these go to the ceiling, 
the farther they will cast light across the room. Shade, blind and 


* Information concerning the availability of light meters may be secured from the 
National Society for the Prevention of Blindness, 1790 Broadway, New York 19, N. Y. 
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curtain arrangements can help to direct and diffuse the light and 
should be planned in relation to the purpose for which the room 
is to be used. Buff, translucent shades help to diffuse light and, 
where desirable, the use of separate shades for each sash permits 
control of the light from the upper and lower parts of the window. 
The slats of Venetian blinds, on the other hand, all turn together to 
direct the light up or down and thus tend to increase the shadows. 
Hence they are often unsatisfactory for rooms where much close 
work is done. Clean, light-colored walls and ceilings aid in the diffu- 
sion of light. Dull-finished surfaces throughout the room and on 
working surfaces help to minimize glare. Cleanliness of walls and 
ceilings is important in maintaining maximum reflection value of 
their surfaces. 

Turning furniture at approximately 30 degrees away from win- 
dows helps to prevent glare and permits taking maximum ad- 
vantage of the daylight for visual work. 

For handwork, arranging for the light to come over the shoulder 
opposite from the hand used prevents a hand-shadow on the work. 


Artificial Light.—Artificial light should approximate daylight 
in its diffusion as well as in its coloring. At present, white in- 
candescent lamps are generally believed to give the best results as 
to color of light. Some blue of ‘‘daylight”’ bulbs is useful in match- 
ing colors, but less satisfactory for reading and general purposes. 

Fluorescent lighting is now being widely advocated by lighting 
authorities and will undoubtedly have increasing use in the future. 
However, although it consumes less current and is therefore cheaper 
to operate, the installations are costly at the present time. Hence 
there is a tendency to use fewer and cheaper types of fixtures, 
resulting in inadequate distribution and diffusion of light. The 
stroboscopic effect, or flicker, found in the earlier installations has 
been practically eliminated in the newer ones. Despite these im- 
provements, current research is leading some ophthalmologists to 
caution against installing fluorescent lighting at its present stage 
of development. 

There are four general types of installation used in artificial 
illumination: direct lighting, in which, as the name suggests, the 
light is all directed downward; semi-direct lighting, in which the 
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greater amount is directed downward; semi-indirect lighting, in 
which more than 50 per cent of the light is directed upward and 
reflected from walls and ceiling over the area to be illuminated; 
indirect lighting, in which 90 per cent or more of the light is directed 
upward. 

The selection of the system depends upon the type of work to be 
undertaken. Ceiling fixtures or luminaires may be used, or a com- 
bination of ceiling luminaires and supplementary local lighting, 
such as floor, desk, and table lamps. In general, the indirect or 
semi-indirect types of illumination are most satisfactory, although 
for work requiring careful inspection supplementary direct lighting 
units are necessary. These should be so shaded and placed that 
there is no possibility of the light shining into the eyes of the 
worker. If supplementary lighting is needed for reading, writing, 
sewing, etc., a floor lamp providing semi-indirect illumination may 
be so placed that the light comes over the shoulder. 


Lighting the Home.—Overhead semi-indirect illumination pro- 
vides good distribution for home use, supplemented where neces- 
sary by direct illumination over working surfaces or by semi-indirect 
reading lamps. 

In the kitchen, a ceiling fixture with a diffusing globe may be 
the most satisfactory for general lighting, with properly shaded 
direct lights over worktables and the sink. Indirect light is adequate 
in a dining room used for meals only; but if the room is used also 
for reading and study, the light should be supplemented by semi- 
indirect reading lamps, preferably the floor type. Similarly, in 
the living room, reading lamps—both floor and table type—are 
needed so that each member of the family may have a comfortable 
place in which to read or do other types of visual work. 

In bedrooms, soft overhead lights are desirable, and may be sup- 
plemented by properly shaded lights on both sides of the mirror. 
Similar lights may also be used in the bathroom to supplement the 
overhead light. A semi-indirect pin-up lamp over the head of the 
bed usually provides the most satisfactory light for reading in bed. 
This practice is not harmful to the eyes if the reader maintains 
normal posture, if the book is carefully placed for comfort of seeing, 
and if the light is adequate in quality and quantity. 
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In children’s rooms, a combination of overhead and wall fixtures 
with semi-indirect lighting provides the general and localized light- 
ing necessary, and eliminates the accident hazards from floor and 
table lamps. 

Halls and staircases should receive special attention. In the 
former a diffused type of lighting is to be preferred, while a semi- 
direct type will usually light stairs adequately. It is particularly 
important to avoid the use of a glaring type of lighting on a 
staircase. 


Visual Comfort for the Sick.—Light is often a source of much 
liscomfort during illness, when light-sensitivity may be increased. 
Whether from a natural or an artificial source, the light should not 
shine in the patient’s face. If possible, the bed should be so placed 
that the patient will not face the window. If this cannot be ar- 
ranged, the light should be controlled by adjusting the shades and, 
if necessary, using a screen. Lights from overhead fixtures should be 
shielded. When permitted at all, reading or other close work should 
be limited to brief periods when the patient is not fatigued. 
Attention to posture, lighting, and the angle at which the book is 
held will help prevent undue fatigue. Back rests and reading racks 
are very useful for this purpose. For the patient who must lie flat, 
special arrangements for reading are necessary to maintain the 
proper angle between the eyes and the book and to provide ade- 
quate light. Here a reading rack is essential unless the doctor 
permits the slanting of the whole bed. 


Lighting the School.—Lighting the school* presents many prob- 
lems. Classrooms which permit the maximum use of daylight are 
those with a glass area equal to at least one-fifth of the floor space, 
and extending close to the ceiling. 

Natural illumination should be controlled by two light-colored, 
translucent shades placed at the center of the window, one rolling 
up and the other down. 

Children’s desks and seats should be movable, so they can be 
turned diagonally from the window to permit the maximum use of 


* American Recommended Practice of School Lighting. Illuminating Engineering 
Society, 51 Madison Ave., New York; and The American Institute of Architects, 
Washington, D. C., 1942, 25c. 
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daylight and to avoid glare. For the right-handed, the desks should 
be turned at an angle which allows the light to come over the left 
shoulder, while for the left-handed the light should come over the 
right shoulder. 

To encourage good posture and good visual habits, the children’s 
desks and seats should be adjusted as to height and spacing as often 
as necessary for their growing bodies. Desks with adjustable, slop- 
ing tops also facilitate good visual habits and good posture. 

Artificial light is needed in all classrooms to supplement the day- 
light, especially on dark days. In many classrooms it must be used 
continually on the side of the room away from the windows; hence 
the rows of luminaires should be on separate switches, to control the 
lighting from the two sides of the room. The artificial lighting 
should be adequate in itself to provide at least the minimum recom- 
mended amount, especially if the room is ever to be used after dark. 
For ordinary classrooms, the recommendations indicate a minimum 
of 15 foot-candles on desks and other working surfaces for children 
with normal vision, and 30 foot-candles for those with seriously 
defective vision. Higher amounts are recommended for places in 
which detailed or close eye work is carried on. Semi-indirect light 
or indirect luminaires with translucent bowls appear to give the 
most satisfactory results. 

Glass doors and other shiny surfaces should be covered or 
eliminated to reduce glare. Chalkboards reflect very little light; 
hence they tend to reduce the amount of light on working surfaces. 
This can be overcome by the use of light-colored curtains to pull 
over those not in use. 

Corridors and stairways should be adequately lighted at all 
times. 


Lighting in Industry.—In industry, lighting is an important 
factor in safety and production. Well-lighted corridors, aisles and 
stairs help to prevent accidents. Such lighting should be diffused, 
free from glare and of adequate amount to permit obstructions or 
steps to be seen easily and clearly. For detailed and exacting work, 
general illumination usually must be supplemented at the work 
point. Such lights should be shielded to prevent glare either for the 
individual worker or for those nearby. Glare may also be reduced 
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and seeing facilitated by painting the machines with dull-finished 
paints, using contrasting colors for various parts of the machine. 
Certain types of inspectional work are facilitated by what is called 
“directional lighting’’—light directed on the work at such an angle 
that even very slight irregularities on the surface are easily dis- 
cernible. 

Because of variation in the visual demands in industry, no 
generalization can be made regarding amounts of and arrangements 
for desirable illumination. However, specifications have been de- 
veloped for recommended practices of lighting for particular types 
of work in various industries.* The amounts suggested indicate the 
minimum light needed at the work point and for general lighting. 
Periodic checks with a light meter are necessary to be sure the light 
continues to be adequate. Plant housekeeping is an important 
factor in good lighting. Clean, light-colored walls and ceilings with 
dull finish reflect the light without contributing to glare. Clean 
windows and lighting fixtures, and replacement of deteriorated 
bulbs, increase the amount of light available from these sources and 
prevent wasted illumination. Routine schedules should be arranged 
for maintaining these facilities at maximum efficiency. 


Minimizing Fatigue Through Arrangements of Work.—Comfort- 
able working positions contribute to visual and bodily comfort and 
help prevent undue fatigue. Viewing work at the normal angle to 
the eyes and at appropriate working distances is conducive to good 
posture and results in less general muscular strain. Adjustable 
seats facilitate good posture; and desks and work tables with tops 
which can be slanted encourage keeping the head up rather than 
bending over work. This is particularly important for those with 
seriously defective vision and those who do continuous eye work at 
short range, as they tend to bring their eyes close to the work and 
thus develop poor posture. 

The spread and shape of the working area should also receive 
consideration in relation to the type and continuity of visual 
attention required. In this connection it is necessary to remember 
that details can be perceived only in the direct line of vision, and, 


* American Recommended Practice of Industrial Lighting. Illuminating Engineering 
Society, 51 Madison Ave., New York, 1942, 25c. 
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if these are not directly in front of the individual, the eyes or head 
must be turned to obtain clear impressions. Some types of visual 
work may be slowed up by too great a spread, and fatigue may 
result from such continued efforts, especially if speed is necessary 
or the individual’s visual capacities and general co-ordination are 
not equal to the demands. Accident hazards may also arise from the 
necessity of taking the eyes from a central point to look at some- 
thing elsewhere. 

Distractions caused by moving objects in the peripheral fields of 
vision increase fatigue because of the nervous strain of striving to 
ignore these; or an accident may result if attention is thus dis- 
tracted momentarily from the central point. 


Reading Materials.—Reading requires accurate discrimination 
of fine detail and speed in seeing and can be greatly facilitated by 
the use of reading materials of good quality and workmanship. 
Although it is questionable whether reading poorly produced mate- 
rials injures the eyes, the greater ease and comfort with which high- 
standard materials are read lessen fatigue and nervous strain, and 
make careful selection of reading material well worth while. 

The quality of printed and typewritten material may be judged 
by its freedom from glare, its general appearance, and its distinct- 
ness. Glossy paper and ink are to be avoided because of reflected 
glare. Contrary to popular belief, green paper is less “‘easy on the 
eyes”’ than dull-finished white or cream-tinted paper, because it 
offers less contrast between the print and the background. Wide 
margins are to be preferred, and lines of print are more easily read 
if not over 4% inches in length; typed lines should not exceed 
six inches. Sufficient space between letters and lines to avoid a 
crowded appearance makes reading more comfortable. Plain type 
with sharp edges is the most distinct. Type sizes are indicated in 
points, the lower numbers referring to the smaller sizes. Newspapers 
are usually printed in six-point type, while the type of this text is 
11 point. For general use, type sizes smaller than eight or larger . 
than twelve point are less satisfactory; larger type is, however, 
necessary for very young children and for those with certain 
degrees or types of visual defects. 








Can You See What You Are Doing?" 


Charles P. Tolman 





DISCUSSES in popular language how to make the best use of our 
eyes, whether at work or at leisure. 











OST of us take our eyesight for granted and give little 
thought to protecting it. We suffer from eyestrain and do 
nothing about it. We go without glasses even when they have been 
prescribed for us. Further, we even let our children study or read 
without proper light. 

If we had to brush our eyes twice a day, as we do our teeth, we 
might see our eye physician at proper intervals, as we have been 
taught to see our dentist. Our dentist can replace a diseased tooth 
with a reasonable facsimile. We can eat with it. But eye trouble, 
neglected too long, is a different matter—there are no spare parts 
for eyes. 

Hundreds of eye physicians, optometrists, illuminating engineers, 
experts in the use of color, and others, have studied the problem of 
better visual conditions for industrial workers. Their findings have 
been embodied in a national program for improving visual condi- 
tions in industry. 

A survey made early in the war by the National Society for the 
Prevention of Blindness showed that industry in general did not 
understand the importance of eye care and eye protection. To 
meet this need an educational program was developed, outlining 
what should be done, why it should be done, and how to do it. The 
program was brought to the attention of Mr. Donald Nelson, then 
chairman of the War Production Board. He quickly recognized 

* Radio talk over Station WYNC, under auspices of the New York Tuberculosis and 


Health Association and the Medical Information Bureau of the New York Academy of 
Medicine. 
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the importance of better vision for better war production, and the 
program was taken over by the War Production Board. In his 
letter to American industrial executives requesting co-operation, 
Mr. Nelson said: ‘‘When a job needs vision, a man can work only 
as well as he can see.” 

The War Production Board was joined by the United States 
Public Health Service, War Manpower Commission, United States 
Department of Labor, Office of Vocational Rehabilitation, and 
United States Civil Service Commission as co-operating agencies; 
and the National Society for the Prevention of Blindness was en- 
gaged by the War Production Board to prepare material and to 
direct the program. Advice concerning visual conditions went to 
25,000 industrial executives. 

As a result, six government agencies and the employers of 
8,000,000 workers are co-operating to safeguard eyesight in their 
plants. Studies among these industries included individual atten- 
tion to the eyesight of workers, proper lighting, and the use of color 
in painting workrooms and machines. 

Eye care of employees includes examination of eyes and pro- 
vision of glasses for those who need them. If there is any limitation 
in the employee’s vision which cannot be corrected by glasses, he 
is assigned to work in which this limitation will not interfere with 
his efficiency or earning capacity. 

The most amazing information gained from the industrial in- 
vestigation is the very large number of persons who thought they 
were seeing ‘‘all right,’’ when, as a matter of fact, their vision needed 
the benefit of glasses. In general work, four out of every ten 
workers were found to need glasses, while, in office work and in the 
needlecrafts, six out of every ten needed this help. 

Since thousands of persons—men and women, young and old— 
were employed in plants participating in the program, it seems fair 
to assume that these conditions prevail among the general public. 
This may sound unreasonable to those not working in industry. 
However, the eye task of “‘seeing’’ things is much the same whether 
one is reading proof in a publishing house or reading a book at 
home. The same thing applies to sewing and other household tasks. 
In all cases, the eyes are being used to see something. How well 
they can see is a question of whether glasses are provided, if needed, 
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and whether the light and the surrounding conditions are best for 
the eye task. 

Eyes, alone, cannot see. We must also have light. To see well 
and with comfort, we must have enough light without glare and 
without too great a contrast in brightness between the surround- 
ings and whatever we are looking at. 

Reports from concerns employing 800,000 workers revealed that 
less than half had illumination that met the American Recom- 
mended Practice of Industrial Lighting. This is a poor showing. 
Nevertheless, industry, with its lighting job half finished, has done 
more for the eyes of its workers than we have done toward im- 
proving illumination in our homes for the eyesight of our families. 

Underlighting the home is about the most costly thrift that can 
be practiced. Of course, lights which are not being used should be 
turned off, but, when they are needed, “‘let there be light!” Many 
power companies have exhibits where you may see for yourself the 
difference between good and bad lighting—and lighting is impor- 
tant enough to you and to your family to justify spending some 
time in investigation. 

Glare is the enemy of good, comfortable seeing. We speak of 
“direct glare” and “‘reflected glare.’’ Direct glare is light striking 
the eye from the lamp itself. An example of its effect on seeing is 
experienced when driving a car at night. We cannot see the road 
because the brightness of the headlights of other cars is greater 
than that of the roadway. An unshaded bulb in your home will do 
the same thing. We experience reflected glare when we hold a book 
so that the page reflects the light into our eyes. Try this experiment 
tonight: sit in your usual position for reading—hold the book just 
as you always do. Now place a small mirror flat on the page you 
are reading. If you can see the lamp bulb in the mirror, the page is 
reflecting glare. Move the lamp or turn your chair to correct the 
condition. Form the habit of reading with the correct arrangement 
of yourself, your book, and the light. 

‘Relative brightness” means the brightness of the surroundings 
contrasted with the brightness of the object which is being looked 
at. Just as bad “‘seeing’’ results when the surroundings are brighter 
than the object, so bad ‘‘seeing’’ also occurs when the surroundings 
are too dark in contrast with the object. The condition is particu- 























CAN YOU SEE WHAT YOU ARE DOING? 243 





larly bad when one has to look back and forth from a bright area 
to a dark one. When this is done, the pupil of the eye is contracting 
and expanding with the changes in brightness, and fatigue may 
result. An example of this is work done at an office machine where 
the operator is looking, first, at figures on white paper, then at a 
black machine. In the home, bright lights and dark furniture pro- 
duce a similar, but less serious, effect. The modern trend toward 
blond furniture may be a fad, but it is also a step in the right 
direction. 

Pleasing color effects lend themselves to adjustment of relative 
brightness and general improvement in seeing conditions. Paint 
manufacturers offer the services of specialists in the use of color to 
help in problems of this kind. 

Now a few words about glasses—particularly about what in- 
dustry calls ‘‘glasses for the job.” 

Everyone has used a magnifying glass at one time or another 
and found that it had to be held at a certain distance for the best 
result This principle applies particularly to glasses for persons of 
middle age. Ordinarily, reading glasses are designed for reading 
at a distance of 14 to 16 inches. But suppose an individual is doing 
work that is more, or less, distant from his eyes—for example, at a 
desk, using a typewriter, playing a piano, or at a machine in a shop. 
If he needs glasses for such use, he should measure the distance 
from the work to his eyes. When he goes to the eye doctor, he 
should tell him about this measured distance and about the kind 
of work he does. The doctor must have this information to pre- 
scribe suitable glasses. Different ones may also be needed for read- 
ing. If so, they should be obtained, because eye health and com- 
fort are worth the added investment. 

Superstition is a great enemy of eyesight. The mistaken ideas 
about eyes and glasses would fill a book. A common saying is, 
“T won’t put on glasses because my friend did and now she has to 
wear them all the time.’’ The facts are, of course, that the friend 
needed glasses very badly and finally got them. She wears them 
all the time because she appreciates the improved vision and eye 
comfort. 

Sometimes, good, healthy eyes may need glasses. On the other 
hand, some persons with diseased eyes may see clearly without 
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glasses, and have no realization that there is any trouble until it is 
seriously advanced. 

Many workers, it was found, did not know that they were not 
seeing well until they were fitted with the proper glasses. Instances 
were found in which the worker was blind in one eye and did not 
know it until his eyes were tested. While nothing can be done about 
cases like this, there are many who are doing practically all of their 
seeing with one eye because of deficient vision in the other eye. 
Of these, a large number can regain the use of the deficient eye, 
under proper care by an eye physician. 

Difficulty in seeing clearly is not always just a matter for glasses; 
a diseased condition may be present. It is unfortunate that in some 
of these cases glasses may seem to help for a while, and so cause a 
sad delay in consulting an eye physician. 

In one group, nearly half of those not wearing glasses were found 
to need them in order to see clearly and without eyestrain. Perhaps 
even more serious is the condition of those who needed medical 
attention for their eyes and did not know it. On the average, there 
was one such out of every twenty-five persons. 

It has been possible to present only an outline of some factors 
which make for good and comfortable seeing. Some of these factors 
have to do with surroundings; others, with the individual’s care of 
his eyes— his personal responsibility. Whether he wears glasses or 
not, or if his eyes trouble him, he should check the lighting under 
which he uses his eyes—if the trouble persists, he should see his 
physician. Perhaps only a new prescription is needed, but it may 
be that more serious attention is required. The best insurance for 
continued eye health and comfort is periodically to obtain qualified 
professional advice. 




















Orthoptic Fictions and Misconceptions” 


Louisa Wells 





AMONG other topics, the author describes the practicability of 
orthoptic eye exercises in the treatment of cross-eyes. 








HE subject of orthoptic misconceptions and fictions affords 

wide scope and a valuable opportunity for brief presentation 
of the many problems confronting the ophthalmologist and the 
orthoptic technician in the treatment of squint. 

One of the misconceptions that has existed throughout the 
ophthalmologic world for the past thirty or forty years is that 
vision in an eye affected with amblyopia ex anopsia cannot be im- 
proved after the sixth or seventh year of life. Worth! states that 
after the sixth year an amblyopia due to disuse can no longer be 
improved. This has not been our experience. In both hospital and 
private practice we have been able to improve vision, by means of 
total occlusion of the good eye during all waking hours, in most 
young children, in many adolescents, and in a few adults. Treat- 
ment that consists of wearing an ill-fitting rubber or plaster oc- 
cluder for only several hours daily is of no avail. The occluder must 
be kept on all day long. Occlusion by means of Scotch tape, Cha- 
vasse glass, or by any other means of clouding the lens before the 
good eye is practical in some cases for the adolescent, but is im- 
practical for the child. It can never be as expedient as total occlu- 
sion with adhesive tape, moleskin, or any pad that excludes all 
light and prevents the patient from using the good eye. 

Because of economic or psychologic reasons, it is not always pos- 
sible, practical, or desirable to occlude the eye of an adolescent or 

*From the Department of Ophthalmology, George Washington University School 
of Medicine. Read before the Symposium on Orthoptics, Academy of Ophthalmology 


and Otolaryngology, Chicago, October, 1944, and reprinted with permission from the 
American Journal of Ophthalmology, August, 1945. 
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adult patient. However, if the patient desires to better his vision 
because of some visual standard that is required of him for some 
specific endeavor—such as entering the Air Corps or the Military 
or Naval Academy—the psychologic effect of the occlusion is 
generally nil. Such a boy does not care what others think when 
they see him wearing the occlusion; his comrades are informed of 
its purpose and, as the vision begins to improve, his enthusiasm 
spurs him on to further co-operation. We have also seen a number 
of adolescent girls who have been anxious to improve their vision 
and thus were quite willing to wear occluders. These young people 
were never forced to wear them; they were asked if they would be 
willing to try occlusion and they consented. If co-operation waned 
and they confessed that they were embarrassed about it or it was 
too much trouble, occlusion was stopped. We feel that the bad 
psychologic effect is often worse than the amblyopia. 

To state that vision cannot be improved after the child has 
reached the age of six or seven years is to admit never having 
occluded the patient properly and for a sufficient length of time. 

There is so much that we do not understand about amblyopia 
ex anopsia. Some patients with vision of less that 20/200 will im- 
prove at least one line a month, and sometimes more. Others, with 
vision of 20/50 to begin with, will take six months to attain 20/30 
and will not improve beyond this point. The vision in some eyes 
improves very slowly, as seen sometimes in cases in which there 
has been an amblyopia during the entire life of the patient. A 
cataract begins to form in the better eye and, as the crystalline lens 
becomes opaque, the vision in the amblyopic eye begins to improve 
slowly. No one can say with certainty that this case of amblyopia 
will improve and that case will not. There is only one way of finding 
out and that is by initiating occlusion in young children, whenever 
possible, and in as many older boys and girls as are willing to try 
because they need to have better vision for some educational or 
vocational enterprise. It is necessary, indeed, to use good judgment 
and sound, common sense in selecting cases for occlusion, and to 
realize that one is dealing with a human being and not just a pair 
of eyes. Each case should be considered individually, otherwise 
much harm may be done to the patient psychologically. 

Many cases of amblyopia ex anopsia have developed because the 
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pediatrician and the general practitioner have not been sufficiently 
informed by the ophthalmologist of the complexities of squint. 
When the mother informs the doctor that she has thought her 
baby’s eyes were crossed at times, she has been advised to “wait 
and see.’”’ As Dr. Hardy? so aptly states: ‘‘This generally means 
wait, and do not see.’’ By the time the child is brought to the 
ophthalmologist he may have a high degree of amblyopia and sup- 
pression, inasmuch as the foveal fixation of a young child can be 
lost very rapidly indeed. 

No matter how young the child, he should be brought to the 
ophthalmologist for careful study and preventive treatment— 
treatment directed toward prevention of amblyopia and anomalous 
correspondence and correction of the refractive error, if it be neces- 
sary. Often this ‘wait and see’’ injunction brings needless worry 
and anxiety to parents who are greatly upset because of their 
baby’s crossed eye, when in reality he may have only an epicanthus 
or other abnormality creating the optical illusion of squint. If they 
had brought him to the ophthalmologist, their fears would have 
been at once relieved when they found that squint did not exist. 
However, we have seen cases of epicanthus combined with an inter- 
mittent accommodative convergent squint. When the baby was in 
the office only the epicanthus was noted, inasmuch as the child 
would not use his accommodation and therefore did not squint. 
It is sometimes very difficult to make an infant accommodate, but 
every effort should be made to do so or the squint may be over- 
looked. We therefore feel it is of paramount importance to observe 
monthly all cases of epicanthus until it can be very definitely de- 
cided that there is or is not asquint. It is very easy to assume that 
because a child has a marked epicanthus he has no squint. 

This waiting may preclude a functional cure. During these years 
amblyopia and anomalous correspondence may have become fixed, 
thereby prolonging the treatment many months and sometimes a 
year, in some cases resulting in a cosmetic cure only. In these days, 
when binocular single vision is a necessity in so many fields of en- 
deavor, the lack of it is a serious handicap. 

Frequently, mothers tell us that they have been advised by the 
family physician to wait ‘‘until the child is four or five years of age 
because otherwise he would be too young to be examined.” This 
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misconception of the steps necessary to treat a squint, and of the 
complications that can ensue in a case that has been neglected, is 
very unfortunate. Eyes of infants can be occluded to prevent am- 
blyopia before they are mature enough to give any subjective 
visual findings. It is also possible, with patience and ingenuity, to 
measure the amount of the squint with the prism and cover test, 
examine the rotations that are of such great importance, secure an 
objective reading on the major amblyoscope, test the near point of 
convergence, and estimate the refractive error under atropine in 
children as young as one and a half to two years of age. It may take 
several visits, but rarely do we find that these little tots will not 
co-operate. Most of them are highly amused with the procedure. 
We examine them quietly and slowly, take the time to play with 
them and gain their confidence, and permit them to hold the paddle 
and the plastic prisms used for the cover test, so they will not be 
alarmed. As the plastic prisms will not break, we have found them 
to be invaluable in examining timid children. 

After an average of five or six visits, it is usually possible to come 
to a conclusion as to whether one is dealing with a mechanical, 
accommodative, or paretic strabismus, and whether it should be 
treated orthoptically, surgically, or both. If a vertical deviation 
exists, it may take many months before an accurate diagnosis of 
the type of motor disturbance can be made in very young children. 
Since most ophthalmologists now believe that surgery can be per- 
formed as early as in the child’s third year, it is necessary that the 
diagnosis be made as early as possible so that, if mechanical or 
paretic factors are present, operation can be performed early, thus 
giving the little patient a chance to attain and stimulate fusion. 
The earlier the eyes are straightened, the greater the chances that 
the sensorial apparatus will be stimulated to attain normal fusion 
power, and the less likelihood there will be of amblyopia and an- 
omalous correspondence. With intelligent children, orthoptic 
training can be instituted at the age of four years. In this way 
there is an opportunity of curing the squint before the child starts 
to school, which is of extreme importance for his future. 

Another fiction in orthoptics is that ‘‘alternating squints cannot 
be taught to fuse.’”’ If a major amblyoscope is used and the image 
set before the macula of each eye at the angle of squint, fusion can 
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be obtained as long as the fusion sense in the cortex is present. 
Cases wherein the fusion sense appears to be absent are in the 
minority. We believe that the misconception has probably arisen 
from the fact that patients with alternating squint were tested on 
stereoscopes, the Worth amblyoscope, the Rotoscope, and other 
instruments mechanically so constructed that the images could not 
be placed before the maculas. A stereoscope can be used for a con- 
vergent or divergent squint of not more than 20 to 25 diopters. 
Prisms can be added but, if of high degree, produce distortion of 
the pictures. If the child has an alternating convergent squint of 
70 diopters, he will use first one eye and then the other when placed 
before a stereoscope, and no attempt will be made to use the two 
eyes together with the images falling on the maculas. Even if the 
squint is only 20 diopters, he may not stop alternating as he looks 
into the stereoscope, since there is not stimulus strong enough to 
break up the habit of alternation. If, on the other hand, the major 
amblyoscope is used and the images are set before the maculas at 
the angle of squint, the patient cannot get rid of the images which 
are being constantly projected on his maculas, except by suppres- 
sion. With oscillation of the images, peripheral fusion will begin to 
be established, and later on in the treatment, when the suppression 
has been overcome, foveal fusion will occur. In cases of alternating 
squint that have been present since birth, fusion may never be 
attained, but this group is small. In the definitely larger group 
wherein the squint has appeared in the first to third year of life, at 
least 50 per cent have anomalous correspondence. This fact alone 
proves that the fusion sense in the brain is active, or there would 
never have been any desire nor attempt to secure binocular single 
vision, no matter how poor. An alternator who has no sense of 
fusion never makes any attempt to obtain two-eyed vision, even by 
anomalous correspondence. If the fusion sense in the brain is en- 
tirely inactive, anomalous correspondence will never be manifest 
for this is a binocular act, and where no fusion sense exists mon- 
ocular vision only will result. 

Anomalous correspondence in an alternating divergent squint is 
rare; in convergent squint it is quite common, in cases due to 
mechanical or structural anomaly, because the fusion sense in the 
brain cannot function properly. Therefore the brain employs the 
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next best thing, which is using the macula of one eye and an 
eccentric area in the other. As most of the alternating convergent 
squints fall into this class, they are therefore no more difficult to 
treat than are cases of unilateral squint. 

Here may be emphasized another misconception regarding an- 
omalous correspondence; namely, that it cannot exist in a patient 
who has 20/15 vision in each eye. This belief is probably based 
upon the assumption that, because the vision is acute in each eye, 
the patient would have no desire to use an eccentric point in one 
eye for this would give him vision that is less acute than macular 
vision. This is not true for the reasons just explained under alter- 
nating squint. A squint in which there is equal and good vision in 
each eye is obviously an alternating squint, and it seems to be the 
common experience of the clinics in the United States and England 
that there is a high incidence of anomalous correspondence in alter- 
nating squint. 

Until she gains experience, the orthoptic technician is often 
working under the misconception that ‘‘a shift of the eyes, when 
the light in the major amblyoscope is flashed, indicates that an- 
omalous correspondence exists.”’ This is a grave error which will 
retard very much the successful treatment of the squint case. 
True, when anomalous correspondence does exist, there is always a 
shift of the two eyes as each eye seeks to receive the image on the 
macula, but there can also be a shift for other reasons; namely, 
(1) varying accommodative factor; (2) the breaking up of fusion. 
The reflex from the light in the major amblyoscope, however, will 
never be eccentric in one eye unless there is anomalous corres- 
pondence. If the shift is due to varying accommodation or the 
breaking up of fusion, and not to anomalous correspondence, the 
light reflex will always coincide with the angle gamma, if present. 
This constitutes the differential diagnosis. When a patient with 
high hyperopia who has an accommodative squint sits before the 
major amblyoscope uncorrected, there can be a shift of as high as 
50 diopters or more; as he relaxes his accommodation he may fuse 
the picture with blurred images at a setting of only 20 diopters, but, 
if he is asked to describe some minute detail in a picture that is 
small enough to make him accommodate fully, the angle may im- 
mediately increase, perhaps to 50 diopters again. Having seen the 
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object in which he was interested, he may now relax his accommo- 
dation sufficiently to fuse gross charts at orthophoria with blurred 
images. However, it will be noted that the position of his corneal 
reflexes is the same at all three angles and that the maculas are 
being used. In cases with such a high shift one is not so easily 
misled, but in cases where the shift is approximately 10 diopters 
keen observation is necessary. If the irides are very dark it some- 
times takes several visits before the orthoptic technician is com- 
pletely satisfied as to the type of correspondence. The maximum 
angle of squint may be only 25 diopters when the eye is fully ac- 
commodating, with relaxed accommodation approximately 15 
diopters, and it may be difficult to decide whether the corneal 
reflexes are in the same position at the two settings because the 
iris and the pupil are almost of the same color. In these doubtful 
cases we always make the after-image test described by Biels- 
chowsky,*® as well as the major-amblyoscope test. The type of 
diplopia, whether homonymous or crossed, is tested with red and 
green spectacles, and the diplopia corrected by as much prism, 
base out or in, as is necessary to fuse the two images. This test is a 
helpful diagnostic aid when it can be carried out. Suppression and 
alternation will often prevent a satisfactory conclusion, and in such 
cases it is worthless and may be misleading. If the correspondence 
is normal in a convergent squinter, for example, the homonymous 
diplopia at six meters will usually take approximately as much 
prism, base out, to correct as the amount obtained on the major- 
amblyoscope reading; if the correspondence is anomalous, the 
diplopia can still be homonymous instead of crossed, but the 
amount of base-out prism may closely simulate the abnormal angle 
on the major amblyoscope. Three tests are therefore made: the 
major amblyoscope, the after-image, and the diplopia test. It is 
quite possible to find normal correspondence by one test and 
anomalous correspondence by another. The correspondence may 
vary with such factors as whether the after-image test is made for 
six meters or one meter, and whether in a light or adark room. The 
diplopia test may give normal correspondence for distance and 
abnormal for near. These are the patients who use both types of 
correspondence. It is advisable to study the cases carefully, as 
soon as a shift of the eyes is observed, and to remember that the 
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variations in the motor anomalies of the eyes are many and that we 
cannot be bound by rigid rules. 

Lancaster‘ states that ‘‘many ophthalmologists still cling to the 
conception that disturbances of motility are due fundamentally 
to ‘muscle trouble’ some muscle is weak or some muscle is too 
strong. Inevitably they think of the orthoptist’s work as trying to 
strengthen some weak muscle.’’ As Dr. Lancaster points out, this 
is a misconception. Orthoptic training stimulates the sensorial 
apparatus in the cortex; exercises are not given to stimulate ‘‘the 
muscles.’ Correct habits and skills are taught. Anomalous corres- 
pondence, a bad habit, is corrected by establishing through re- 
education, good habits of binocular single vision. Fusion is stimu- 
lated and a strong amplitude of fusion sought. Proper relationship 
between accommodation and convergence is taught. All this is 
cerebral and will not ‘‘stretch’’ muscles nor make one muscle 
weaker or stronger. The attainment of strong fusion and binocular 
single vision will serve as a stimulus to keep the eyes straight, if an 
anatomic or mechanical factor or the faulty position of rest does 
not make this impossible. For example, eyes will remain straight, 
following orthoptic training in purely accommodative squint, be- 
cause we teach the brain to make it disagreeable for the patient to 
turn the eye in. We teach the brain to overcome suppression; 
hence, diplopia will be manifest if the eye deviates. After a while, 
the bad habit of turning the eye in or out disappears because the 
good habit of binocular single vision is so much more satisfactory 
and comfortable for the patient. We have simply established a 
new habit pattern. 

On numerous occasions it has been said: “‘If a squinter is a 
hyperope he has to wear his glasses anyway, so why bother with 
orthoptic training?’ The orthoptic technicians in Washington, 
D. C., feel this to be a misconception. As Davis® stated: ‘‘To be 
content with this treatment, however, is a tragedy, since it con- 
demns the child for life to the wearing of strong glasses continuously. 
It is symptomatic treatment only.”’ By dissociating the con- 
vergence from the accommodation, it is possible to give intelligent 
patients with purely accommodative squint, hyperopia of not more 
than 4 diopters, and little or no astigmatism, clear vision without 
glasses. Hence, we feel that orthoptic training is of the utmost 
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value, because the patient can be taught to keep his eyes straight 
without glasses and without converging for distance and in many 
cases for near. 

Another misconception is that the treatment of squint is often 
carried out according to the degree of the deviation, and not of the 
type, of squint. The amount of the angle of squint is of secondary 
importance, compared with obtaining a differential diagnosis of 
the kind of squint with which one is dealing. Not until one knows 
what is causing the squint can it be treated intelligently. Burian® 
states that ‘‘the three factors causing the appearance of a periodic 
or manifest strabismus are: faulty mechanical conditions, abnormal 
innervational conditions, and a lack of fusion.’’ Bielschowsky’ also 
classifies squint in this manner. We have found this classification 
to be the most satisfactory and expedient guide in the diagnosis of 
squint. If one considers the type of squint, it is obvious that one 
will also consider the cause. If merely the degree or amount of 
squint is considered, the cause is still unknown, inasmuch as a 
squint can be of any degree and still be caused either by a mechani- 
cal or functional defect, or by a combination of both. Knowing 
the amount of the squint does not solve the problem of what pro- 
cedure to pursue in its treatment—it tells nothing as to whether 
the patient has an abnormal position of the eyes at rest, due to 
mechanical or structural conditions; whether there is a refractive 
error that disturbs the relationship between accommodation and 
convergence, which is functional; whether the squint is associated 
with fusion weakness, or whether it is present only under stress and 
undue excitement and is a neurogenic manifestation. The amount 
of the squint does not indicate the methods to be used to secure 
fusion and stable binocular single vision as rapidly as possible, 
nor does it tell the ophthalmologist whether the case is one for 
surgery and, if so, when and what surgical methods should be 
attempted. 

I wish to extend my grateful thanks to Dr. LeGrand H. Hardy 
and to my late chief, Dr. William Thornwall Davis, for helping me 
in listing some of the misconceptions and fictions in orthoptic 
training, and for the valuable counsel and stimulation they have 
given me. 
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